Idiopathic pretracheal deep neck space infection is an extremely rare condition with potentially devastating complications. We present a series of 3 cases of pretracheal deep neck space infection that arose in the absence of trauma or a congenital lesion and that exhibited mediastinal spread. To the best of our knowledge, these cases represent the first reported series of this rare condition to be published in the English-language literature. All cultures grew Streptococcus milleri, and all patients had a favorable outcome. A high index of suspicion for a deep neck space infection is warranted in view of the devastating complications of this condition. Computed tomography is the investigation of choice. Treatment with intravenous antibiotics and surgical drainage, particularly when mediastinitis is present, is recommended. This rare presentation warrants a thorough investigation to identify the source of infection.
Introduction
Deep neck space infections (DNSIs) occur in the potential spaces of the deep cervical fascia. 1, 2 A minority of these infections affects the pretracheal space. Most are caused by trauma, congenital lesions, or medical procedures. 3, 4 Early recognition, airway management, antibiotic therapy, and surgical drainage form the cornerstones of appropriate therapy. 1, 2 Between 2007 and 2012, we managed 3 cases of DNSI affecting the pretracheal space. All of these infections arose without a clear etiology, and all exhibited extension into the mediastinum. To the best of our knowledge, these 3 cases represent the first cases of idiopathic DNSI of the pretracheal space to be reported in the English-language literature. In this article, we examine these cases and review the literature.
Case reports Patient 1.
A previously healthy 18-year-old man was referred to us during his second admission for presumed subacute thyroiditis. At this second presentation, he complained of dysphagia, fevers, and vomiting. At his initial presentation, he had been afebrile and had exhibited no signs of airway compromise, and he had been managed with intravenous antibiotics.
At the second presentation, examination revealed an enlarged and tender thyroid gland. Nasoendoscopy identified purulent fluid in the postcricoid area and congestion of the laryngeal mucosa. The patient was started on benzylpenicillin (penicillin G) and metronidazole. Computed tomography (CT) of the neck demonstrated a large thyroid abscess with gas formation and extension into the anterior mediastinum (figure 1). The abscess was surgically drained, and tissue cultures produced Streptococcus milleri.
The patient recovered well with no airway compromise, and he was discharged on a 4-week course of intravenous antibiotics. No branchial cleft fistula or any other abnormality was identified on subsequent investigations, which included both magnetic resonance imaging (MRI) and laryngobronchoesophagoscopy.
Patient 2.
A 41-year-old man presented with a 3-day history of sore throat and swallowing difficulty accompanied by shortness of breath and fevers. His medical history included previous alcoholism and intravenous drug use. He was febrile and he exhibited bilateral and central neck tenderness, but there was no palpable collection and no signs of respiratory distress.
Nasoendoscopy identified left-sided supraglottic changes and swelling of the left aryepiglottic fold. The patient was started on intravenous antibiotics and observed overnight in the intensive care unit (ICU). His condition qu ick ly i mproved, and he was discharged to the general ward. However, on day 3, he experienced r e s p i r a t o r y distress. Nasoendoscopy identified pus in the pharynx, and CT demonstrated an extensive neck abscess that involved the retropharyngeal, parapharyngeal, and pretracheal compartments with extension into the anterior mediastinum (figure 2).
The patient underwent incision, drainage, and washout of the abscess in both the neck and mediastinum, and S milleri was cultured. However, his condition failed to improve. A repeat CT on day 7 revealed an increase in the size of the mediastinal collection, which warranted an emergency thoracotomy and drainage. The patient was successfully extubated on day 37 and transferred to the ward 2 days later. On day 43, he self-discharged against medical advice. Patient 3. A previously healthy 54-year-old man presented with a 3-day history of throat pain, myalgia, and fevers. Examination revealed a fever of 38°C, bilateral neck erythema, and an erythematous oropharynx. No respiratory distress or dysphagia was present. The patient's initial white blood cell count was 42.8 × 10 9 /L. Flexible nasoendoscopy revealed a swollen left epiglottis and supraglottis. CT of the neck identified an extensive pretracheal and parapharyngeal abscess with abundant gas formation and extension into the anterior mediastinum (figure 3). The airway was secured with an endotracheal tube immediately after CT, and debridement was performed through a midline incision. Tissue cultures identified S milleri as the primary pathogen.
The patient required multiple repeat neck explorations and washouts. He was successfully extubated on day 11, and he remained in the ICU for another 2 days. All drains were removed on day 18, and the patient was switched to oral amoxicillin/clavulanic acid on day 20. He was discharged on day 26. No source of infection was identified on subsequent laryngobronchoesophagoscopy.
Discussion
The pretracheal space is bound by the pretracheal fascia anteriorly and the buccopharyngeal fascia posteriorly, and it extends from the hyoid bone superiorly to the fusion of the pretracheal fascia and the fibrous pericardium inferiorly. 5 Owing to its isolation from other spaces, the pretracheal space is a rare site of DNSI (<3% of cases). 1, 3, 6 The causes of most infections are trauma, a foreign body, and a congenital abnormality. 3, 6 Iatrogenic trauma is common, with surgery, endoscopy, biopsy, endotracheal intubation, retrograde intubation, and laser therapy all being implicated. 3, 7 Accidental penetrating trauma has also been described. 8 Congenital lesions (e.g., third and fourth branchial cleft cysts and fistulas) have been associated with recurrent, predominantly left-sided DNSIs during childhood. Bronchogenic cysts have also been infrequently implicated. 9,10 A complete fistula might arise from the piriform fossa and open to the thyroid, perithyroid tissue, or the skin of the anterior neck and follow a variable course, depending on the branchial cleft of origin. 10 Direct spread from other deep neck spaces has also been described, albeit infrequently. 6, 11 Clinically important infections not attributable to congenital lesions are exceedingly rare; sources include an underlying malignancy, hematogenous spread, and abscess formation secondary to an upper respiratory infection, including an epiglottic infection. [11] [12] [13] In our 3 patients, no history of trauma and no congenital abnormality were identified, and despite thorough investigations, the source of infection remained elusive. It is unclear whether the epiglottic changes seen in these cases were primary or secondary to the DNSI.
When pretracheal space infections do occur, they are extremely dangerous, owing to the possibility of direct extension to the anterior mediastinum, 14 as occurred in all 3 of our patients. This is a particularly feared complication that is associated with a mortal-ity rate of more than 30%. 14 These infections are commonly polymicrobial, and there is a symbiotic relationship between aerobic and anaerobic bacteria. 1, 2 Isolates are population-dependent and change over time. 1, 2 It is interesting that all 3 of our patients' cultures grew S milleri, which is being increasingly reported as a pathogen in head and neck infections. Hirai et al described this organism's pathogenic role as multifactorial, as its structural components suppress phagocytic activity, its extracellular products exhibit immunosuppressive activity, and it commonly coexists with anaerobic bacteria. 15 The most common presenting symptoms of DNSI are odynophagia, neck swelling, neck pain, trismus, and drooling. 2, 6 Fever, cervical swelling or erythema, cervical lymphadenopathy, and neck stiffness are pertinent physical signs. 6 Progression can be extremely rapid, and a high index of suspicion is warranted.
Investigation will reveal an elevated leukocyte count and C-reactive protein level. Imaging should be obtained early. While ultrasonography has been used with some success, CT provides the most reliable assessment of abscess formation. 2, 3, 6 Contrast-enhanced CT has the advantage of differentiating abscess formation from simple cellulitis; an abscess can be identified by the presence of an air-fluid level, subcutaneous air, or rim enhancement of the cavity. 2, 3 CT is also useful for identifying complications of DNSI such as jugular vein thrombosis and mediastinitis. 3 Investigations with CT or MRI, laryngoscopy, and pathologic analysis of surgical specimens are recommended to identify the source of infection. 13 Barium swallow and esophagoscopy is useful for identifying a fistula. 10 Treatment should be prompt, and airway control is the first priority. 1, 2, 6 Initial antibiotic therapy should be administered with a high-dose, intravenous, broad-spectrum agent that includes a beta-lactamasestable medication and provides anaerobic coverage. 1, 2, 6 If an abscess formation is evident on imaging, surgical management is indicated, particularly in the presence of gas formation. 2, 6 If mediastinitis is present, surgical drainage is required. 14 Despite the high mortality rate A B Figure 2 . Scatter plot shows the Spearman rank correlation coefficient to estimate the relationship between the difference in FDG uptake in each vocal fold (demonstrating the strength of uptake due to the injection) and the length of time between injection and PET scanning. The analysis showed a correlation coefficient of -0.24, which was not statistically significant (p = 0.34).
Continued from page 220 associated with descending mediastinitis, all 3 of our patients survived with this treatment algorithm.
In conclusion, infections in the pretracheal space represent a rare, potentially severe subset of DNSI. We report what we believe is the first series of idiopathic infections in this space to be published in the English-language literature. A high index of suspicion along with airway management, rapid administration of antibiotics, and surgical drainage represent appropriate treatment, and this approach led to good outcomes for all 3 of our patients, despite the mediastinal involvement.
The presence of an infection in the pretracheal space should alert clinicians to the potential of an underlying malignancy or congenital abnormality, and a thorough investigation for the source of infection is warranted, particularly in the setting of recurrent infection.
